INTRODUCTION
Leguminosae, third largest family of flowering plants, is cosmopolitan family and absent only from Antarctica. Many species in this family are cultivated for food in the different regions of worldwide, such as beans, peas, peanuts, and soybean. 1, 2 The genus Ononis L. belonging to the Leguminosae is represented by 75 taxa worldwide. The genus have 17 species of which 4 taxons are endemic in Turkey. [3] [4] [5] In different regions of our country, the species of Ononis are used in folk medicine to diuretic, antiseptic and antimicrobial effects. 6 In addition, the aerial part of Ononis arvensis L. has been used in traditional medicine to treat urinary tract infections and skin diseases. In the literature, there have been a few anatomical and morphological studies on some Ononis species. [7] [8] [9] [10] [11] [12] Anatomical investigations are of great importance in the identification of medicinal plants. 13 Leaf epidermal studies are useful in determining their anatomical characteristics thus helping in the evaluation of a taxonomic relationship according to similarities and differences between species. 14 In this study, the anatomical and morphological properties of three endemic Ononis species (Ononis sessilifolia Bornm., Ononis basiadnata Hub. -Mor. and Ononis macrosperma Hub. -Mor.) were studied comparatively. In addition, new and extended findings on three species of Ononis are presented in comparison with the definitions given in Metcalfe and Chalk 15 and anatomical structures of the other Ononis species.
EXPERIMENTAL

Plant materials
Plant materials were gathered from the localities indicated in Table 1 . Voucher specimens are deposited in the Herbarium of the Faculty of Pharmacy at the University of Ankara, Turkey (AEF).
Anatomical studies
The microscopical studies were carried out on material (aerial parts of Ononis species) in 70% alcohol. Free hand sections were taken, stained and mounted in Sartur reagent 16 and chloralhydrate solution.
Anatomical drawings of the transversal and superficial sections were sketched using an Olympus U-DA 2K 17149 drawing tube attached to an Olympus BX50 microscope. The microphotographs were taken by a Leica DM 4000 B microscope and some of them were composed by the Adobe Photoshop 7.0 program.
RESULTS AND DISCUSSION
Anatomical studies
Leaf anatomy of O. sessilifolia
Cross section of leaf blade
The leaf is monofacial. The upper epidermis cells are square or rectangular-shaped, and are single-layered with anticlinal walls. Underneath the epidermis there are generally two layers of palisade parenchyma but sometimes there is a singlelayer. The spongy parenchyma with 2-3 layers is formed of thin walled, isodiametric parenchymatous cells with few intercellular spaces. Glandular hairs with a multicellular stalk and a multicellular head are observed. The lower epidermis cells are covered with a thin cuticle. Stomata occur on both sides of the leaves (Figure 1 ).
Cross section of the midrib
The lower epidermis cells are smaller than the upper ones and are covered with a thin cuticle. Underneath the epidermis there are generally two layers of palisade parenchyma but sometimes there is a single-layer. Sclerenchyma cells generally form crescent-shaped groups surrounding phloem (the thin-walled irregular constellation of small cells) and the xylem (wider vessels and tracheids) is underneath it. Solitary crystals which are very variable in size and shape (styloids) are characteristically observed and frequently form a sheath along the outer boundary of the pericyclic sclerenchyma ( Figure 1) .
Surface of the lower and upper epidermis
The lower epidermal cells are similar to those in the upper epidermis in point of small rectangular shape and thin-walled structure. Rubiaceae type stomata (each stoma is surrounded by 2 or more subsidiary cells) have 3-4 subsidiary cells. There are glandular hairs on both the upper and lower epidermis ( Figure 1 ).
Leaf anatomy of O. basiadnata
Cross section of leaf blade
The leaf is monofacial. The upper epidermis cells are rectangular-shaped, single-layered with thin anticlinal walls, and have a smooth cuticle. Similar to O. sessilifolia, underneath the epidermis there are generally two layers of palisade parenchyma but sometimes there is a single-layer. Spongy cells with 2-3 layers, thin walled and isodiametric Figure 2 ).
Cross section of the midrib (the central vein of a leaf)
The lower epidermis cells are square or rectangular shape and thin walled structure, smaller than the upper ones and are covered with a thin cuticle. Figure 2 ).
Surface of the lower and upper epidermis
Glandular and eglandular hairs are observed to densely cover both the upper and lower epidermis. The stomata have 3-4 subsidiary cells which is Rubiaceae type (Figure 2 ). 
The lower epidermal cells are similar to those in the upper epidermis. Unlike the upper epidermis, striated cuticle is observed on the lower epidermis. The stomata generally have 3 subsidiary cells. Glandular hairs are sparsely observed on both the upper and lower epidermis ( Figure 3 ). 
Stem anatomy of O. sessilifolia
Stem anatomy of O. basiadnata
The cross sections of the stem are rounded. Figure 5 ).
Stem anatomy of O. macrosperma
The cross sections of the stem are rounded. The cuticle is thin layered. The epidermis consists of single-layered cells.
The parenchyma cells are oval-shaped with 4-6 lines. The sclerenchyma cells, cluster crystals and numbers of the Also, secretory cells were detected in the pith O. sessilifolia. Glandular and eglandular hairs were seen less frequently than in the other two species. Starch was detected densely in parenchymatic tissue ( Figure 6 ).
In this study, the anatomical properties of three endemic Ononis species were investigated. As it stated in Metcalfe (1965) , the three species of Ononis have Rubiaceae type stomata ( Figure  1-3) . Taia (2004) investigated in leaf characters within tribe Trifolieae (Family Leguminosae). Unlike to our study, it was found that Ononis species (Ononis natrix L., Ononis vaginalis Vahl, Ononis reclinata L., Ononis sicula Guss., Ononis pubescens L., Ononis serrata Forssk.) have diacytic, paracytic, brachyparacytic stomata type. In addition, these species have only multicellular glandular hair. However, in our study, leaf section of O. basiadnata was found eglandular hair ( Figure 2 ). The type of vascular bundle in the leaf is similar to that in the stem at three Ononis species. O. basiadnata was the most intense in terms of glandular and eglandular hairs ( Figure 5 , Table 2 ). The other two species, O. sessilifolia and O. macrosperma followed it, respectively. The arrangements and type of crystals in stem section were very similar to the leaf anatomy. Furthermore, in stem anatomical studies of O. macrosperma and O. sessilifolia, the secretory cells in the pith region were detected (Figure 4 , 6, Table 3 ). 
CONCLUSION
This study is original in that, similar and different anatomical features of the three endemic Ononis species growing in Turkey are revealed in detail for the first time. Our investigations showed that anatomical studies also proved to be very important in providing information of taxonomic importance. It is hoped that this study will form a basis for future research on the other Ononis species in Turkey. Furthermore, anatomical studies should be supported by molecular, morphologic and chemical studies.
